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This invention relates to an inhalation device for 
administration of medicament in too fora of aerosol load 
5 solid parUcles or droplets of liquid or suspension. 

Aathaa and othar respiratory diaaasas have long bean 
treated by the inhalation of appropriate medicament. For 
aany years the two moat widely used and convenient 
choices of treatment have been the inhalation of 

10 medicament from a drug eolation or suspension in a 

metered dose pressurised inhaler (XDI), or inhalation of 
powdered dreg generally admixed with an exciplent, froa a 
dry powder Inhaler (DPI) > 

Inhalation ectivateble dispensers for use with 

13 aerosol (containers which contain medicament and are 

pressurised with liquid propellents and are equipped with 
• netariog valve through which a plurality of metered 
doses say be dispensed are known, their general purpose 
being to afford proper co-ordination of the di s pe n sing of 

20 o dose of uedlcamant with the inhalation of the patient 
thereby allowing the proportion of the dose of 

Bsdleanent to be drawn into the patient »s bronchial 
passages. Braaples of such dispensers are described In 
British Patent Specification Bos. 1,269,954, 1,335,378, 

25 1,392,192 and 2,061,116 and united States Patent Bos. 
3,456,644, 3,456,645, 3,456,646, 3,565,070, 3,598,294, 
3,614,297, 3,605,738, 3,732,864, 3,636,949, 3,789,843 and 
3,167,748 and Gernan Patent Ho. 3,040,641. 

European Patent No. 147038 discloses an inhalation 

30 ectivateble dispenser for use with an aerosol container 
in which a latch mechanism releasing vane is pivotal ly 
mounted In an air passage between an aerosol outlet valve 
and a mouthpiece, which latch aechanlsa cannot be 
released if force to activate the dispenser is not 

35 applied before a patient inhales. 

This inhalation device has been received favourably 
by patients and doctors since it not only overcomes the 
hand-lung co-ordination problem but It does so at a very 
low triggering flow-rate (approximately 30 litres/ainute) 
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essentially silently, and with a very compact design 
barely larger than a standard inhaler. 

u.s. Patent Bo. 4,646,393 discloses an electrically- 
5 operated metered -cose inhaler in which a mechanical valve 
blocking Deans is withdrawn by the action of a solenoid 
moving in response to the closing of e switch; the switch 
constitutes an electromechanical breath-actuation means 
which responds to inhalation by the patient. VO87/04354 

10 discloses a medical dosing device for discharge of 
medicament for inhalation * ^if comprises a handheld 
bolder for a medicine container from which medicine is 
discharged via a valve into en air channel for inhalation 
by means of initiation of an activation device. The 

15 valve 18 operationally connected with a co ntr ol unit 
arranged on initiation of the activation device to 
control the discharge valve for intermittent opening and 
closing repeatedly within an inhalation period. The 
control unit la an electronically controlled unit which 

20 activates an electrically controlled discharge valve. 

In both cases the inhalation detection is achieved 
by electromechanical means, involving the rotation of a 
vane in response to inhalation and the use of this vane 
to close an electrical switch. 

25 Our co-pending British Patent Application Bo. 

9023282.8 discloses a portable inhalation device for 
administration of medicament in the form of aeroaolieed 
fine particles or droplets of liquid or suspension to the 
respiratory system of a patient, the device comprising e 

30 housing defining a chamber in communication vith a 
patient port in the form of a mouthpiece or nasal 
adaptor, medicament aarosolisatlan means far forming an 
aerosol of medicament in the chamber, control means to 
actuate the medicament aarosollsatian means and a sensor 

35 which measures the air flow rate daring respiration 
through the patient port and provides an electrical 
signal to the control means which varies continuously 



vith said flow rate, said electrical signal being used by 
the control means for one or more of the following 
functions: 

(i> to calibrate the device such that the 
5 medicament aerosol isation means is actuated at a precise, 
pre-detersined flow rate, 

(ii) to monitor one or more of the following 
parameters t 

(a) flow rate at different times during 
10 respiration, 

(b) rate of change of now rate during 
respiration, 

(c) respired volume during respiration, and 
activate the medicament aerosol! sation means when a pro- 
is detaxoihed inspiration parameter is attained. 

The device extends the use of electrical sensing in 
breath-actuated inhalers beyond simply detecting the 
presence of air flow and using that to initiate 
electromechanical actions. In the device the sensors 

30 continuously measnra the air flow rate end the control 
means utilises the signals derived from the continuous 
Deasnrement in a number of possible ways. Such sensors 
may tare the form of flew sensors, e.g., those which 
neannre the cooling effect of an air flow or those which 

25 neasnre the speed of rotation of a turbine In the air 
straaa, or nay i n c orp orate pressure differential 
transducers, which sensors may be associated with 
mechanical, hydraulic, pneumatic (e.g. Pi tot tubes) or 
othar linkages to increase their sensitivity. The 

30 essential characteristic of such sensors is that they 
have an electrical output which varies continuously with 
flow rate. 

The device may be of the dry powder type, 
pressurised aerosol type or contain other aerosol 
33 generators. Ths devices of the invention are portable, 
pocket -size, battery operated devices which nay 
continuously accompany patients such as asthmatics who 
say need medication at any ties. 
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The presence of electronics in an inhalation device 
increase the cost compared to a co n v en tional press-end-' 
breathe Inhaler and many inhalation actaa table 
5 dispensers. Accordingly, it is desirable to produce an 
inhalation device which could be replenished with the 
Dedlcament and/or be used with different medicaments. 
However, in the interests of patient safety such an 
inhalation device must be capable of being controlled or 

10 otherwise adjusted depending upon the medicament inserted 
into the inhalation device. 

According to one aspect of the present invention 
there Is provided an inhalation device for administration 
of aerosol ised medicament to the respiratory system of a 

15 patient j~ in which the inhalation device accommodates a 
reservoir of medicament which comprises information 
relating to the medicament characterised In that the 
inhalation device Includes sensing means capable of 
detecting said information and means to display or use 

20 the detected information. 

The invention provides an inhalation device which 
can automatically read information froa a m e d icament 
reservoir and use the information to control the 
dispensing of the medicament and/or the display of 

25 information relating to the medicament. Thus, an 

inhalation device of the invention nay be replenished by 
replacing the medicament reservoir or It may be 
programmed to control dispensing of different medicament 
and/or different dosage levels of nedlcamemt. 

30 According to e further aspect of the invention there 

is provided e reservoir of medicament for use with the 
aforesaid Inhnlntinn device, ths reservoir comprising 
information relating to said medicanent which is capable 
of being sensed by and either used and/or displayed by 

35 said device. 

The medicament reservoir say be in the form of a 
pressurised aerosol container or a co ntain er hol d ing dry 
powder or a solution or suspension of medicanent. The 
container aay be incorporated into a refill cartridge 
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which la aeusted on or inserted into tho body of the 
device. The nod leanest container nay be arranged so as 
to be repleniehable with additional medicament onco 
exhausted or, alternatively, the exhausted container (or 
5 cartridge) nay elaply bo discarded and replaced, in a 
further alternative, both the body of the device end the 
container nay be discarded after uso, the neana of 
detecting information relating to the aedicaaent only 
being used to ensure correct pairing of body end 

10 oontainer daring assembly. In one embodiment of the 
invention the cedicanent reservoir nay be in the fora of 
a cartridge containing an elongate carrier bearing 
powdered nedicaaent as disclosed in our co-pending 
International Patent application Bo. PCT/DS9O/02412. 

15 The aeans of detecting the inf oraation on the 

reservoir of medicament say take a variety of fonts, 
e.g., 

1. Coded electrical contacts, In the fora of 
vipers, spring loaded contacts or pins/sockets on the 

20 medicament container (or its bolder) which nate with 
appropriate equivalent contacts an tho body of the 
inhaler. Such an arra ngemen t is comparable to Ox -coding 
in caneraa which is disclosed, for exaaple, in 0.8. 
Patents Ros. 4,653,568 and 4,799,075. 

as 3. Coded reflective strips on the sedicaaent 

container (or its bolder) vhich reflect light frea 
phototrananitters on the inhaler body to pho to d e te c toxs 
thereon. 8nch strips would bo caaparable to bar-coding. 

3. k aagnetio strip on the medicament container 
30 (or its holder) vhich holds recorded inf omation which 

can be read by a aagnetic reader when the container is 
inserted Into the inhaler., 

4. k coded pattern of pieces of mafjnetie oaterial 
on the Bedlcaaent container or its holder vhich interact 

35 with a series of reed switches on the body of the 
inhaler. 



5. A coded series of projections on the 
a adi c anen t container or its holder which Interact with a 
aeries of switches on the body of the inhaler. These 
5 switches say be of any suitable fora, for example, they 
Bay be of push button or rocker, or paddle, or slide 
type, or of any combination of types. They nay be of the 
mesentery action type (each reverting to its own knows 
derault state when the refill unit is renoved) , or nay 

10 be of sustained actios type, for exaaple, rocker switches 
set to the required positions by insertion of each refill 
unit in turn, but not reset upon reaoval of a refill 
unit, in the case of the sustained action type of 
switches, it say be preferable that the coded pro jec t ions 

15 are on the drug container's holder and that said 

containers and said holders are permanently Joined and 
that the device body is constructed such that drug 
containers cannot properly be Inserted without e holder 
and that therefore an encoded drug container (for 

30 exaaple, a standard pressurised metered dose inhaler 
vial) could not be used if Inserted directly into an - 
inhaler body already prograaaed by previous use of a 
coded refill. 

The Information detected by the sensing steams 

35 relates to the contents of the aedicasest o ont ainer and 
say include one or more of the following: 

l. Label claim number of doses in container. 

3. Type of drug, e.g., bronchodilator, steroid, 
anti-allergic. 

30 3. Strength of formulation. 

4. Baxlnun number of doses peraitted et one tine. 

5. Maximal dosage frequency. 

7. Expiry date. 
35 The inhalation device nay also incorporate aeans to 

transfer information to the aedicaaent reservoir. For 
example, the aedicaaent container may be provided with a 



aagnetic strip and the body of the inhaler with e 
aagnetic bead which records information onto or erases it 
from the strip. This information aay include tha number 
5 of doses dispensed from and/or the number of doses 
remaining in the container, alternatively, the 
aedicaaent container aay be provided with a non-volatile 
aeaory chip. la this Banner, the partially full 
sedicaaent container from a device used by a patient who 
10 has eoapleted his or her course of treatment aay be 
retained for re-use et e later date, but only if the 
Banhor of doses remaining in the container before the 
label elala number of doses is reached can be precisely 
determined. 

IS The inhalation device aay be programed to display 

the information sensed, e.g., on a liquid crystal 
display, and/or to use the Information to control the 
Banner In vhich the nedicament is dispensed. 

The invention will now be described with reference 

20 to the accompanying drawings in which: 

Figure 1 illustrates an inhalation device in 
accordance with the invention. 

Figure 2 illustrates the device of Figure 1 with the 
aadicanent reservoir removed, 

35 Figures 3a, 3b and 3c represent plan, end and side 

views of the nodi canon t reservoir froa tha inhalation 
device of Figure 1, and 

Figure 4 illustrates another inhalation device in 
accordance with the invention. 

30 Figure 1 illustrates an inhalation device In 

accordance with the invention comprising a body unit (2) 
which contains sensing means and en electronic control 
unit and optionally breath-sensing and breath-actaatlon 
means and electromechanical aeans of priming and/or 

35 firing the valve. The electronic control unit comprises 
e clock. The device comprises e liquid crystal display 
(4) vhich say display inf omation concerning tha 
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contents. The device additionally comprises a detachable 
refill unit (6) including a bolder (8) for an aerosol 
container and a Bouthplece (10). 
5 The body unit (2) shown in more detail In Figure 2 

comprises en air inlet (13) end e breath-actuation sensor 
port (14) such that when a patient inhales through the 
aouthpieoe (10) of the device en air floor Is established 
through the air inlet (U), through the sensor port (14) 

10 to the aouthpieoe. a breath sensor (not shown) detects 
the air flow and electronic control neans causes movement 
of the valve actuation plunger (16) depressing the 
aerosol cnMwt/tr causing the aerosol valve to fire 
thereby dispensing aedicaaent into the patient inhalation 

15 air floe. 

The refill unit is sec ur ed to the body unit by aeans 
of a mouthpiece letch (IB) and lnterengaglng connector 
parts (30 and 33) . Shea the refill unit is attached, 
electrical contacts (30) (Figure 3b) on the refill unit 

20 engage electrical contacta (32) en the body unit (2). 
The body unit (2) optionally cosprlaes a reset switch 
(74) which is actuated when the refill unit is attached. 
The electronic system of the unit is p o wered by a battery 
counted within the body unit (not shows). 

25 Referring to Figures 3(a) to 3(c) the refill unit 

cosprlses a holder (6) attached to a oouthpiece (10). 
The holder contains an aerosol container (28) which is 
held in the refill unit with valve stem (36) retained in 
nossle block (38) . When tha refill unit Is attached to 

30 the body unit' (3) , the electrical contacts (30) engage 
those of the body omit and connector part (32) and latch 
socket (34) engage eesaectar pert (20) end the 
Bouthplece latch (IB). 

Hhen the refill unit Is inserted into the inhaler 

33 body (c ontr ol unit) its coded electrical contacts nate 
with those on the control unit, the electronics of which 
detect the following information: 
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1. Label clolm number of doses In the refill 

unit. 

2. Kaximm mmber of doses at one tine. 
3 3. Lock-out Interval be t we en dosing. 

The label claim mmber of doses is then displayed by 
toe LCD content* Indicator. 

Khan a patient takes a dose, the contents indication 
is reduced and the patient is allowed a short period to 
10 take a further dose (if required/appropriate) up to the 
naximnn mmber of doses pernitted at a single tins (as 
detarained by the coded information) . 

The device is then locked out for a fix ad period 
(again as determined by the coded Information) 
15 corresponding to the onset of action of the drug in use, 
following which the patient again has access to the 
defined aaxlmm dosage. 

Vhen the label claim mmber of doses has been used 
end the contents indication has reached sero, the device 
20 will lock out, unking the nornal overage of contents 
unavailable to the patient so that the mmber of 
available doses in the refill unit can be precisely 
defined, and incidentally preventing dose size tail off. 

Figure 4 illustrates another inhalation device in 

29 accordance with the Invention for administering 
sedicanent in the dry powder forn. The device comprises 
a body unit (40) having a nouthpiece (42) end containing 
sensing neana (44) , an electronic control unit (46) , a 
battery («) and an electric motor (50) capable of 

30 rotating a shaft (92) having a central air passage (94 
and 96) and provided with helical blades (58). The 
device additionally comprises a detachable refill unit 
(60) eonprlsing en inner container (62) for a compacted . 
body of powdered medicament (64) and also a compression 

39 spring (66). 

The refill unit (60) is secured to the body unit 
(40) by neans of a latching feature (68) which interacts 
with socket (70) . The act of latching the refill unit 
(60) to the body unit (40) ensures that coded pins (72) 



moulded os pert of the refill unit (60) engage the 
sensing scans (44) of the body unit (40) which nay, for 
example, take the forn of e row of snail rocker switches. 
5 The body unit (40) optionally comprises a spring loaded 
reset switch (not shown) which Is actuated when the 
refill unit (60) is attached. The coupling of the body 
and refill units (40 end 60) also causes the powder 
compact (64) to be driven into contact with the edges of 

10 the helical blades (58) under the influence of 
compression spring (66) . 

To use the device, the patient inhales through the 
nouthpiece (42), thereby establishing an air flow through 
the air inlet (74) and via passage (94 and 96) to the 

15 southplece (42) . A breath sensor (not shown) detects the 
developing air flow and the electronic control unit (46) 
cannen operation of the motor (90) , thereby rotating 
shaft (52) and blades (58) a known angle, said angle 
being determined by the electronic control unit (46) 

20 based upon information received from the refill unit (60) 
via sensing means (44) . A knows quantity of powder (76) 
is thus released into the air stream for inhalation by 
the patient. The coded pins (72) of the refill unit (60) 
also provide the electronic control means (46) with 

25 information to ensure that only the label-claim number of 
operations of the motor (90) are permitted. A liquid 
crystal display (not shown) may optionally indicate the 
number of operations remaining. 

In a further embodiment (not illustrated), the angle 

30 of rotation of the helical blades (58) is directly 
controlled by a ratchet arrangement on the pnwwler 
container (62) , the ratchet providing the information 
r slating to the dose size of the medicament powder (64). 
The features of this invention nay confer the 

35 following advantages upon inhalers employing them: 

1. Provision of a simple and foolproof means of 
ensuring that the information previously specified is 
registered c or rec t ly and automatically. 



2. Avoidance of the need for more sophisticated 
means of data entry (e.g., key pad) or for any other 
means of entering data values which could be Incorrectly 
set or tampered with. 
9 3. Benders impossible the use of refill units not 

having appropriate coding with the control unit. 

4. Facilitates means of rendering partially used 
refill units unusaMe by eeans of disableaeiit of tneir 
coding upon removal of the refill. This is particularly 

id applicable to devices employing a magnetic 

recording/ reader, but could be applied to other 
embodiments also (e.g., tearing off pert or all of bar 
coding upon rasoval). 

5. Facilitates the setting of e precise number of 
19 available doses in the dr 



1. An inhalation device for administration of 
aerosol Is ed medicament to the respiratory system of a 
patient, in which the Inhalation device accommodates a 
9 reservoir of medicament, which c om p ri s es information 
relating to the medicament characterised in that the 
inhalation device includes sensing means capable of 
detecting said Information and means to display ex use 
the detected information. 

10 2. A device es clolmod in Cleim 1 in which the sensing 
means comprises electrical contacts which mate with 
c or r esp onding coded electrical contacts In the form of 
vipers, spring loaded contacts or pins/sockets on the 
medicament reservoir. 

19 3. A device as claimed In claim X in which the sensing 
scans comprises a photodetectar(s) which detects light 
emanating from phototransEiitter(s) cm the body of the 
device end reflected from coded reflective strips on the 



20 4. A device as claimed in dais 1 in which the sensing 
means co mp rises a magnetic reader which reads a strip of 
magnetic recording material en the medicament reservoir 
holding said information. 

5. A device as eleined in dale 1 in which the sensing 
25 means comprises a series of reed switches which Interact 

with a coded pattern of pieces of magnetic material en 
the medicament reservoir. 

6. A device es claimed in Claim 1 in which the sensing 
oeans comprises a series of switches which Interact with 

30 a coded series of projections on the medicament 
reservoir. 

7. A device es claimed in any preceding Claim in which 
the —>*>~<~j means detects at least ano of the following 
pieces of information: 

j$ a) label claim or other camber of doses in the 



b) type of medicament in the reservoir. 

c) strength of formulation. 

d) max lean r tT r H r p > of doses persltted et one time. 
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O) 

f ) lock-out interval after dosing. 

9) recommended dosage regimen. 

b) expiry data. 
9 8. A davlce as olaiaed la any preceding Clala in which 
the device i» arranged such that at least a portion ot 
said information is destroyed ox erased by raaoval or the 
resarvoir fro the inhalation device. 

9. A device as clained in any one of Clalas 1 to 8 

10 further comprising Beans to transfer inforaation to said 
aedicanent reservoir. 

10. A device as clained in Clala 9 in which said 
inforaation includes the number of doses of aedicanent 
dispensed froa the reservoir and/or the mmber of doses 

15 of nsdiaaaant remaining in the reservoir up to the label 
clala mmber of doses. 

11. A device as olaiaed In any preceding Cleie in which 
the device comprises aeaas to detect patient inspiration 
through the aoothpiece and aeana to deliver aedicanent in 

20 response to inspiration detection. 

12. A device as claimed la Clala 1 substantially as 
herein described with reference to the eccenpanying 
drawings. 

U. A resarvoir of nsdleaaant for use with en inhalation 

29 device as clained in any one of daias 1 to 13 
characterised in that the reservoir eonprises inforaation 
relating to amid aedicsaent which is capable of being 
sensed by and either used and/or displayed by said 
device. 

30 14. A reservoir as clained in Clala 13 la which said 
information is encoded In one or acre electrical contacts 
on the aedicanent reservoir in the fora of vipers, spring 
loaded contacts or pins/sockets which nate with 
corresponding electrical contacts on the inhalation 

39 device. 

15. A reservoir as clained in Clala 13 in which said 
information is encoded in one or aore reflective strips 
on the nedicaaent reservoir which reflect light emanating 



froa a phototransaltter(s) en the Inhalation device to a 
photodetector(s) thereon. 

16. a reservoir as claiaed in Clain 13 in which said 
information la encoded in one or aore strips of magnetic 
recording material on the n edicaae n t reservoir which can 
be read by a aagnetlc rec or der on the inhalation device. 

17. a reservoir as claiaed in Clala 13 in which said 
inforaation la encoded as a pattern of pieces of aagnetlc 
material an the nedicaaent reservoir Which interact with 
a oeriea of reed switches on the inhalation device. 

18. A reservoir es claiaed in Claim 13 in which said 
Inforaation ia encoded in a series of projections on the 
aedicanent reservoir which interact with a series of 
switches on the inhalation device. 

19. a reservoir as claiaed in any one of Cleias 13 to 18 
in which said inforaation comprises at least one of the 
following pieces of inforaation: 

> la the 



b) type of oedicamest In the reservoir. 

c) strength of formulation. 

d) r^H"™* Bomber of doses permitted at one tine. 

e) TBI y1 ana dosage frequency. 

f) lock-out interval after dosing. 

g) recommended dosage regimen. 

h) expiry date. 

30. A reservoir as rl* 1 '—* in any one of Clalas 13 to 19 
farther comprising means to receive and store information 
from the Inhalation device. 

31. A reservoir as claiaed in Clain 20 in which said 
information includes the number of doses of aodLicament 
dispensed from the reservoir end/or the mmber of doses 
of medicament remaining in the reservoir up to the label 
claim mmber of doses. 

33. A reservoir as claiaed in any one of Claims 13 to 31 
in which the reservoir < 
container. 



23. A reservoir es claiaed in Clain 13 substantially as 
herein described with reference to Figures 1, 3 end 4. 
9 24. She combination of an inhalation device as claiaed 
in any one of Claims l to 13 and a reservoir of 
nedicaoent es claiaed ia any one of clalas 13 to 23. 
25. A combination as claiaed In Clala 24 substantially 
as herein described vith reference to the accompanying 
10 drawings. 
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